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(3) Japanese Patent Application Laid-Open No. 2001-352748 

"GATE DRIVE CIRCUIT FOR SEMICONDUCTOR SWITCHING 

ELEMENT" 

5 The following is English translation of [Abstract] from the above-identified 

document relevant to the present application. 

[Abstract] 

PROBLEM TO BE SOLVED: To reduce a switching loss while suppressing 
10 occurrence of a current surge and a noise at the time of turning on an insulated gate 
semiconductor switching element and to prolong a lifetime of the element. 
SOLUTION: A control circuit 23 turns on a switching element 18 for turning on 
when turning on an IGBT 11 based on a gate timing signal from a gate signal 
generating circuit 24, outputs an on-voltage from a first output terminal 12a of a DC 
15 voltage source 12, thereafter lowers a level of the on-voltage from the first output 
terminal 12a when a gate voltage of the IGBT11 detected by a gate voltage detecting 
circuit 22 reaches a first predetermined value, then thereafter resets the level of the 
on-voltage to its original state when the gate voltage detected by the gate voltage 
detecting circuit 22 reaches a second predetermined value (> the first predetermined 
20 value). 
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£iJ*l£*L£<J: ?(C«}&;L* 0 CJUCJ: y % I GBTI 1 

I GBTI 1 A*SS±f::$->*>2nfctt*i (a^^ 

[0 0 2 9] CCD^fC. «ij^I@K2 3fCfeoT^ f— 
hft-^^lHlK2 4^t> I GBT 1 1 (0^-^^m^-r>S 

^^^<fm^2 o^^->^it^ 0 ^(Otzdb. lE^miE3S 
1 2<Dm2(Ditl*3S^-1 2a^«b. MSti(D^-^mK - 
20 ( = -V15) tfthJiZtiZ&olzUi)^ 

I GBTI T Of— hm@fC^L0 — >^-^ffl>/— 
hfel5i:2 1 ^^LrmAD^^$^^> (E!3(D^^H>^ 
t 5) „ C(0ct oU*Z>niZE<DW1Sllzfc£T* I GBT 

[oo3o] ^r^ic. jiELfc^njs^^mfiJtrc.tn 

I GBT 1 1 £*->*>7r&®f::> Hr3e«BWf£l+-ta> 
ibtt<b^^. t(0 I GBT 1 1 (Of — h ■ XS v$mU 

30 mcgeizffitizuwm^&mmzti&o coei, -tgs 
<D<fc ^ \zf— hmffi u-<^«i^^ «bttfc^r B i^^iNT 

I G B T 1 1 (Of— VmS. V&e(OJz^-tm^ h>*l*> 
tzdh. -frCO I GBT 1 1 {Z%LtLZ>Zils5$®,%i I c 

^mss) (Ddi/dt (o^y. it±^yafi) a^-^ 

^(Z^>S 0 ^tLf^cfc y . I GBT1 1(D^->t>^IC 

fcL>rzi U^^mSS I cb<&%UzffitiZ>^£tftji< u%> 

X-f v^>^«5fe$i5a-e*&A:*lc. IGBT11© 
tt*^^b^l»Jh-e*-C. *<0&tiiZm[£1-±T*&&£ 
40 ^^>o DSi. I GBTI 1 ICttKSLT^ift^y*— KA^IS 
l+^^it^fcli. ^-(D^^^^-Kco^^^^bt 

[O 0 3 1 ] ^fc. ±SB<^J; Oiz \ GB T 1 1 — > 
^>$-ar^<t^fc % t(Of— hSEEVgeCDU^JU^glN 

ie <t ^#>i&3£ $ tifcm i cois^fii vsi &xtm 2 

ilVs2fcS-r5lxrfT^mi5Jc<t^oTl>^^b. 2k&mffl 
ZmfcMffitzrt&miz'niv&z&^iztez,, z corns . 

m2(Dgg^filVS2(*s ^J^(** I GBT 1 1 <0* 

50 mmiztsi^xf- hm&vseomtmtf$ : 7-®mz& 
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V-tff&Jizi&TLtz&f&T'CDf— hmffVge^lS^^tl 
[0 0 3 2] I GBT 1 1 (Of— HcSlttl-f £*->mE 

^fg^-tsfcttcoiiasmEisi 2(±. ;*->mES&£Jfi<D 

&$HI(DmE35 i 3 „ 14£. ctt^mE3]5i3, 14 

^S^Wl^^b-r^CifCckU^I (DUAtt?1 2 a 

A> tH * £ :* >®EEC7> U><ju£iai&x. *mJEtO&ffl 
XY'Vf>mi6, 1 7 ££flt*_fcBlrit<t ^ttriv 

[0033] (f£ 2 (D^fifcCDJfcsg) 4 fC(**fgl8c7)S£ 

xiz. mi^tefl/cfctt*^— hmfft££ti@s§2 2 <s 

i s&tf* — >^^fflx-r ^^>^^2 o£^tt*Jlc 

LfcBHCftSEmraS 1 2 (Dig 1 (D^*!^ I 2 a 

[OO 3 4] cojs^t^^mfficou^u^BfSEJWW/f 
<< V*>?m?-1 6. 1 7 (G9 2#ifB) (D:*>tt5S£BS 

^1 6fcj:or5i->mff+vi3^aj^iL. -tafucBrjE 

>mff+vi4^ai^L. ^oftfzBfS^M^e 
fc « si r c a? * r * > « ie + v 1 3 * m * l fc« ® <t -r 
[0035] z(D&?izmf&utz&2mmmizj:-oT& 

[0 0 3 6] (^(Dte<D2£*£(DJf2s§) -t(Dffe* *f£*8(* 

3tc«»*fc[*ttK/><RTfiB-e&*. $mi^t'(t era 

0B2 3li, BMEffl 2(Df£l CDiti^^l 2 aAN 
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£ fcti $ tt £ * >©ff(D U^JU £— E$&*Hc<gT £ ©I 

*sp£. hmE&as(s]s&2 2*<^ai-r^<7 ? - h^eev 

@K2 2*<tttt-r&4r— hVEVgetfSl (Df&^fitVsl 

£-B**Hc<gT $ -fr £ff 5 ffirt <t -T & c £ t T? £ 
& 0 C(D*8rtcfC<fc*U^ IGBT11^->t>?t 

[oo37] iztz. mi&v%2<D&mmmiztei\x. 

*>mEcDU^;u£-BSftf-<gT£i*£SiJiSfl£. I G B 
<Slc51LfcfftlcKTr*««i:LT=fc&<. C<D«§j*f:z 

[0 0 3 8] Sl*fc«fci3lvt\ mi (Dia^flVsl 
20 IGBT1 

b t i i (of— hm&izm&?z>j-^'mG.<D u^;u^~ 

B#6*JfC<fgT^1t^®jm»A<. ffl)IGBT1 1 (Of — h L 
^^fiimiEVth^-t^L/c<t^. OfiJlGBT11l: 

30 [0039]$lH|«Otlt IGBT1 10^r 

aamff ( i gbti 1 (Dy-hiE) cd^^miz^o^ 
[0040] itjjsmEasi 2 0iiii«i*Ji8SLtc^j5S^jrc 

tlZk-oX^ ^1 (7)tli^fifls^1 2 a6N«btli^$^^^> 
mEISl 2(7)^2(0^^)^1 2 b^btil*?^^ 
it^lz{itt;7tEmBE3S 1 2rt(D®EE35l 5 ^^^(cr*^ 
^ (i5»l^(#MOS F E T) (DS56lHlKfC^J@fflr^^C 

[ID 2] ^S^CDEe]S§11 
50 [S3] ftsfflRBfflCDftttlffif&E 
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ims] m.$kmfiL*v*mthtziho<< serial 

1 IlilGBT (ffeSKf- hl^X'f 

^) . 1 2 (*i:^mffi35, i 2 ai*f 1 oai^jas^ i 

2 bi*m2<7>ai^affi^. i3~i5f*®K35. ie, 1 



(8) ^1200 1 -3 52 74 8 (P 2 O O 1 - 3 5 2 7 4 8 A) 
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7f*mff«j&fflx-r 1 8i^->t>ffl 

. 23. 2 5i*mm®& (>f— hmm^m 

? 0 



[an 




18 : *-y*ym*-< 

20 : *->*7mX4 
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ftgf] 2001-352748 (P2001 
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(10) ^200 1 -3 52748 (P200 1 -3 52 7 48A) 




F$-A(#%) 5H740 BA12 BB05 BB08 BB10 BC01 

BC02 JA01 KK01 LL01 MM01 

5J055 AX12 AX26 AX32 AX55 AX56 

AX64 BX16 CX07 CX08 CX10 

DX09 DX22 DX52 EX23 EY01 

EY17 EY21 FX05 FX31 GX01 
GX02 GX06 



